Abstract. In this paper, the author investigates the tourism demand function using
INTRODUCTION
The tourism in Egypt has a significant role in Egyptian economy, and the tourism development has a vital contribution in economic and social development. As the fastestgrowing and the largest industry in the world, according to World tourism organization, and the industry with the largest number of employees, it contributes to the increasing standard of living. Thus, the state is interested in tourism development and ready to support it with large investments due to its impact on the GDP increase, taxes, capital investment and value added. Furthermore, tourism is the most important source of welfare in many regions and countries. econometric estimation methods of dynamic panel data models, while Section 4 contains the main estimation results. Further discussion and conclusion are presented in Section 5.
LITERATURE REVIEW
During the last two decades, there was a growing empirical literature on tourism modeling focused on the determinants of the tourism demand and especially on prediction of the tourist demand. Variables included in the tourism demand models differ from paper to paper. The dependent variable, the demand of tourism, is represented as the number of tourist arrivals, number of overnights, or the revenue of tourism from tourists (Song and Li, 2008) . When it comes to independent variables, many of them were used in different analyses on the tourism demand model. Most common variables are the lagged variable of dependent variable, average income per person in other countries, the cost of traveling, the government expenditure in tourism and marketing, and price of tourism (Song and Li, 2008) . In (Sara A. Proença and Elias Soukiazis; 2005) , the authors divided the independent variables in two groups: the first group incorporates demand factors such as real personal income and the relative price of tourism, while the second group represents supply factors such as the number of beds in hotels available for tourists, the infrastructure in the hosting country.
Various econometric techniques are used to estimate the tourism demand function. According to applied methods, the mentioned literature could be divided into three groups. The papers in the first group used the technique of cross section data and classical multiple regression (for example, Witt and Witt, 1995; Lim, 1997 and 1999; Crouch, 1994 and 1995) . The second group of empirical studies used modern time series data technique and cointegration (for example, Kulendran and Witt, 2001; Song et al. 2003; Narayan, 2004; Drivisekera, 2007; Ouerfelli, 2008) . Finally, the third group of studies makes a combination between cross section data and time series data in tourism demand using panel data regressions and different estimation methods (Generalized least squares method (GLS) like Naude and Saayman (2005) , Generalized method of moment (GMM), etc.).
The problem of biased estimates when the lagged dependent variable is one of the explanatory variables is considered by Sequeira and Nunes (2008) . They investigate the effect of country risk on tourism demand using generalized Method of Moment (system-GMM) with dynamic panel approach, finding the significant statistical effect for variables of the natural logarithm of tourism specialization, as well as prices. In addition, Teresa and Martin (2007) investigate the determinants of tourist arrivals to the Balearic Islands for the period 1991-2003 from the 14 major origin countries using the panel data approach. The result of their model showed that the lagged dependent variable of the number of tourists is significant as well as the relative price, at 0.05 significance level; however, the variable gross domestic product was not significant.
A different study, conducted by Munoz (2007) , estimates the impact of Germany tourism demand in Spain for the period 1991-2003, using the dynamic panel data. This study aimed to prove that lagged tourism arrivals present a positive effect in the long run. The result showed that the Portuguese economy charges higher prices and these are associated with high quality products. The coefficient of government spending (GOVSP) is statistically significant at 1% level. Government expenditures are important for attracting the tourists to a destination. The significance effect for lagged dependent variable at 0.05 significance level was also found.
Building on the same idea, Skrinjaric (2011) analyzes the tourism demand in Croatia for the period from 1994 to 2009 for 19 partners. He utilizes a GMM-system, explaining that the variation in tourism demand depends on the ICP and income per capita. In 2014, Serra et al, studied a similar problem in Portugal in the period between 2000 and 2011, covering seven regions in Portugal. While recognizing the positive sign for the variables demonstrated in the research, the authors found the significance effect for the variable real per capita income of the sending country, as well as public investment ratio in the host country at 0.05 significance level. Recently, Zhang (2015) investigated the explanatory variables for the period 2009-2013 for the sample covering 40 countries using dynamic panel (GMM-system). The model shows that the jet fuel price has no significant impact on the number of inbound travelers, but the variable of the gross domestic product (GDP) is significant at 0.1 significance level.
Following the majority of the literature, we can also use the dynamic panel data specification and methods like Arellano-Bond first-step GMM estimator to investigate the determinants of tourist arrivals.
ECONOMETRIC METHODOLOGY FRAMEWORK
The difference and system generalized method-of-moments estimators, developed by Holtz-Eakin, Newey, and Rosen (1988); Arellano and Bond (1991) ; Arellano and Bover (1995); and Blundell and Bond (1998) are increasingly popular. Those estimation methods can be used when independent variables are not strictly exogenous. Namely, when they are correlated with past and possibly current realizations of the error term. System of equations in both first-differences and levels, where the instruments used in the levels equations are lagged first-differences of the series. These instruments are valid under restrictions on the initial conditions, to obtain a linear GMM estimator better suited to estimating autoregressive models with persistent panel data.
There are many advantages of using GMM-DIFF such as efficiency, weighted by the inverse of the variance of the population moments, which, under suitable conditions, is the asymptotic variance of the sample moments. The second advantage is feasibility, meaning that making GMM practical requires a feasible estimator for the optimal weighting matrix. There is also a disadvantage of difference and system GMM is that they are complicated and so can easily generate invalid estimates.
In this study, a dynamic panel data (GMM-DIFF) will be used. This estimator helps the researchers to solve the problems of serial correlation, heteroskedasticity and endogeneity for some explanatory variables. The GMM-System estimator is an alternative to the standard first differenced GMM estimator, suitable for estimating the dynamic model. Arellano Bond estimation starts with the difference GMM by transforming all regressors, usually by differencing. After that, it uses the Generalized Method of Moments, thus called "difference GMM". Forward orthogonal deviations transform, proposed by Arellano and Bover (1995) is sometimes performed instead of differencing. The Arellano-Bover/Blundell-Bond estimator augments Arellano-Bond by making an additional assumption. The GMM-DIFF estimator is consistent if there is no second-order serial correlation in the residuals. However, that first differences of instrumental variables are uncorrelated with the fixed effects; the dynamic panel data model is valid if the estimator is consistent and the instruments are valid.
There are also assumptions about the data generating process for the difference and system GMM estimators when we design panel analysis: the process and data may be in dynamic type, with current realizations of the dependent variable influenced by past ones (lagged dependent variable); some regressors may be endogenous, and/or predetermined (not strictly exogenous).
The construction of the panel data model with lagged dependent variables as one of explanatory variables, the unobserved panel-level effects are correlated with the lagged dependent variables, thus making standard estimators inconsistent. Arellano and Bond (1991) derived and introduced consistent generalized method of moments (GMM) estimator for this model. Moreover, this estimator is designed for datasets with many (N) and few (T). This method assumes that there is no autocorrelation, and requires the initial condition that the panel-level effects is uncorrelated with the first difference of the first observation of the dependent variable.
Special interest in statistical inference is post estimation procedure for the method (GMMsystem). Firstly, the Arellano-Bond test for serial correlation in the first-differenced residuals should be applied (command in STATA estatbond). The estimation by GMM-DIFF is valid only if there is no serial correlation in the idiosyncratic errors. If the Arellano-Bond test rejects the null hypothesis of no serial correlation in the first-differenced errors at order one, it does not imply that the model is miss specified. However, rejecting the null hypothesis at higher orders implies that the moment conditions are not valid. Secondly, the Sargan tests the overidentifying restrictions (command in STATA estat sargan). The moment conditions used by GMM-DIFF can produce consistent estimates only if the moment conditions used are valid. Although there is no method to test if the moment conditions from an exactly identified model are valid, one can test whether the overidentifying moment conditions are valid.
EMPIRICAL ANALYSIS OF TOURIST DEMAND IN EGYPT

Econometric model and data
The methodology of this paper will be dynamic panel data estimation methods, as often used in the previous empirical literature. This approach will be used to evaluate the demand function of tourism in Egypt during the 20-year-period from 1995 to 2014 in relation with eighteen countries, which represent around 92% of the annual number of tourist arrivals in Egypt: the Russian Federation, the United Kingdom, Germany, Italy, Saudi Arabia, Poland, the Sudan, the United States of America, Jordan, Libya, Canada, China, Denmark, Sweden, Austria, Belgium, France, and the Netherlands. These countries have been chosen as the biggest contributors to the number of tourists who come to Egypt yearly.
There are many advantages of panel data analysis over the cross-section data or time series data alone: it enables higher degree of freedom, and higher variability which consequently decrease the multicollinearity between variables (Hsiao, 2003) . This makes the parameters more accurate and gives us the ability to control for omitted variable bias. Using dynamic panel data approach instead of static regression is convenient, as the later one has many problems such as instability (Witt and Song, 2000) . In this paper, the dependent variable will be the number of tourists based on the data from the formal statistical source, United Nation World Tourism Organization (UNWTO). In this paper, variables will be as follows:
Variables: Dependent variable: NT it
Number of tourists (NT it ): this variable represents the number of tourists arriving to Egypt from origin countries such as: the Russian Federation, the United Kingdom, Germany, Italy, Saudi Arabia, Poland, the Sudan, the United States of America, Jordan, Libya, Canada, China, Denmark, Sweden, Austria, Belgium, France, and the Netherlands, during the period from 1995 to 2014, based on the data from the UNWTO.
Independent (explanatory) variables:
1. Lagged Number of tourists (NT it-1 ): this variable represents the number of tourists arriving to Egypt from different countries (i) during the previous years (t-1). The expected sign for this variable is positive, due to the habit and preference of the tourists to go to the same place again. 2. GDP per capita (GDPPC it ) for sending countries: represents the gross domestic product per capita for each of the different countries (current US$), sourced from the World Bank site, the expected sign for this variable is positive. 3. Relative price index (p it ): represents the relative price index between the hosting country and the sending countries, in precise the Consumer Price Indexes in Egypt and the sending countries. This variable is given by the ratio of the price index level of the receiving country (Egypt) and the sending country, adjusted by the bilateral exchange rate. The source of that variable is calculated via formula based on the data from the World Bank. The expected sign for this variable is negative.
4. Distance (D it ): the geographical distance between Egypt and sending countries represent a significant proxy for the cost, paid by tourists to arrive to Egypt. The distance will be measured by kilometers between cities, via website www.distancefromto.net. 5. Dummy variables: reflect the political situation in Egypt, presence of violence and terrorism. This variable is very important, as tourists tend to investigate the political situation before going to any hosting country. This variable takes value one when the situation in Egypt is unstable. The variable is based on the political analysis literature in Egypt, and it depends on the political situation between 2011 (January), when there was a revolution, and 2013 (June), when we got a new president. In this period, many of foreign embassies issued warnings for their host countries, advising against visiting Egypt in this period, such as Germany, France, Italy and Israel. Thus, the dummy variable was divided to three variables for the years 2011, 2012, and 2013: When year 2011 is dummy variable which takes unity (1) for the year 2011, zero otherwise, year 2012 is dummy variable which takes unity (1) for the year 2012, zero otherwise. If Egypt has a bad political security in year 2012 and takes zero for other years, year 2013 is dummy variable which takes unity (1) for years 2013, zero otherwise.
Non-traditional factors:
These variables are non-traditional variables in previous models, incorporated in our model to explore their effect on the tourism demand function in Egypt. There are some that have natural candidate which may have a significant impact on the tourism demand function. Dummy variables will be used for each of these variables to check if there is significance relation on the tourism demand function or not. The source for these variables is available by world development indicators, for instance:
1. Geographical location (GL), means countries have the same border. This variable represents the countries which have a common border with Egypt, and the effect of the common border can be estimated in the model. GL is dummy variable which takes unity (1) if the sending country has the same border with Egypt, zero otherwise.
Number of World Heritage sites (NHS):
The variable tests the estimation of the difference of the world cultural and natural Heritage sites in the sending countries and destination country, the tourists can prefer to visit the country with more cultural and natural Heritage sites, they may be interested in discovering different and heritages abroad, the data of this variable available on UNESCO site (Culiuc, 2014) . NHS it = (cultural and natural Heritage sites in sending countries) t -(cultural and natural Heritage sites in Egypt) t 3. Time zone difference (TZD): the difference in time zone represents an important variable in tourism demand function, the tourism decreases in case of big difference between the sending and hosting countries. TZD i is the time difference in hours between the sending countries and hosting country (Egypt). 4. Common language (CL): similarly, to the trade, the common language plays an important role in increasing number of tourists, especially in communication between the countries. CL is dummy variable which takes unity (1) if the sending country has the same language as Egypt, zero otherwise. The econometric panel data model of tourism demand in our empirical analysis contains the following explanatory variables:
(1)
The tourism demand estimated model is in the double-logarithmic form, as the most recommend form in previous empirical literature. Witt and Witt (1995) concluded that more than 75% of the empirical econometric models were designed in that functional form are easy for the interpretation of the coefficients through the demand elasticity. The parameter β1 indicates to what degree is the tourism demand in Egypt affected by the number of previous tourist arrivals. Thus, econometric model for estimation has the following form:
(2) With i=1,2, …,20 and t= 1,2, ….,49. when:
, is the fixed effects, , are country effect and time effect respectively. , which is the error term, should be serially uncorrelated with zero mean, and independently distributed across individuals. It also has to be uncorrelated with the dependent variable for all t.
Because of the dynamic processing in the model, it will face a problem of correlation between the first explanatory variable (lagged dependent variable) and the error term. So that, if we used the fixed effect (OLS) or random effects (GLS), our estimated coefficient would not be efficient, and it would be biased estimator. To override this, Generalized Method of Moment (GMM) estimation will be used to estimate dynamic panel data (Arellano and Bond, 1991) , however assuming that there is no second-order autocorrelation in the errors. The main advantage of using GMM estimate lies in the control of the endogeneity through the lagged values of the levels of the endogenous, while the predetermined variables are instruments. The best solution for this problem is to use the first difference for the equation (2) to remove the individual effects followed by using the instrumental variables using instruments the values of the lagged two or more for dependent variable. This solution will offer consistent parameter but not efficient, provided by the first difference GMM method offered by Arrelano and Bond (Arrelano and Bond 1991, Hsiao 2003) . This method assumed that there is not second autocorrelation in error term, and the equation will be offered as following:
The dynamic panel data model will be formulated as following:
(3) With i=1,2, …,20 and t= 1,2, ….,20.
And the same for all other variables, with method assuming that there is no second autocorrelation in error term, and Sargan model of overidentifying restrictions, as soon as we cannot reject the null hypotheses gives strength to the model.
EMPIRICAL RESULTS
Descriptive analysis
The following section describes the characteristics of the number of tourists in Egypt during the period from 1995 to 2014. The number of tourists increased continuously until its peak in 2010, at approximately 14.7 million tourists. After that, due to increasingly unstable political situation in Egypt, a drop is visible in 2011 and 2013 to below 10 million arrivals. Source: United nation world tourism organization (UNWTO)
The main aim of this work is to explore the international demand which represents 73% of all tourist arrivals, with a total of almost 15 million foreign tourists in 2010. The previous table represents the percentage of the number or the arrivals for each country, in five years. Germany leads with the highest percentage in 1995, 2000, and 2005 , which are 10%, 14%, and 11% respectively. However, the Russian Federation represents the highest percentage in 2010, and 2014 with 14% and 32% respectively. The listed countries jointly represent 70% of the total number of tourists in Egypt in 2005, increasing to 75% in 2014.
Econometric methodology
The value of studying tourism demand models planning and policy has been discussed widely in many studies using the traditional regression model. However, those studies concentrated on static models which had many problems, including forecasting failures. In order to answer this problem, we will use Generalized Method of Moment estimation (GMM), developed by Arellano and Bond (2002) and used to estimate dynamic panel data (in STATA V.12). The lagged dependent was used as the explanatory variable, in order to capture the persistence effects of the tourist's habits and behavior. Two main reasons for using the lag variables number of tourist arrivals in Egypt are: firstly, uncertainty: there is strong certainty associated with visiting the country that you know and are familiar with it, contrary to visiting a country for the first time. Secondly, "the word of mouth" or spreading other people's knowledge and experience about the beauty of a destination and comparativeness of the country, depending on many variables like the level of education, infrastructures, number of old heritage sites and many other variables. From that dynamic specification Eq (3), the result will be as follows: The bold numbers are significant at 0.05 significance level.
The equation will be as following:
Number of observation =882, Wald chi (8) test= 615.73, Sargan = 94.11 (0.875). Table 2 represents the estimated equation for the tourism demand function in Egypt using dynamic panel data when the i (individuals) is defined as the number of countries from 1 to 49, and the T defined as the number of years from 1995 to 2014. Based on the Arellano and Bond method we had the following estimated function:
From the previous equation, the value of Sargan test statistic has value 94.11 and p value 0.875, meaning that the test is not significant and the null hypothesis saying that the instruments used in this regression are correct can be accepted. Furthermore, the coefficient of lagged dependent variable (ln NTi , t-1 ) is significantly estimated in the equation. That means, it is the behavior and habit (Word of mouth) for tourists to come to Egypt, and this result supports using demand is a dynamic process, confirming the previous studies which also found positive effect for this variable (Serra et al, 2014; Rodríguez et al, 2015) .
The second explanatory variable is GDPPCA, also statistically significant with a positive sign, showing that there is a statistically significant relationship between the Gross domestic product per capita in sending countries and the number of tourists from these countries, the Relative price (pit), defined as the relative price index between the hosting country and the origin countries with respect to the Exchange rate, also dummy variables are statistically significant, they represent the political situation in Egypt in 2011, 2012 and 2013, there is negative significant relationship between the number of tourists and dummy variables which represent the years 2011, 2012 and 2013. In these years, there were two revolutions in Egypt in the period between 2011 and 2013. However, other variables are not statistically significant.
CONCLUSION AND DISCUSSION
The main aim of this paper is to identify and estimate the impact of the explanatory variables in the tourism demand function in Egypt from other countries such as Russia, Germany, Italy, the United Kingdom, France, Libya, Saudi Arabia, and Israel, and other countries which contribute mostly to the total number of tourist arrivals representing 92% of the total number every year, by using dynamic panel data during the period from 1995 to 2014, by using STATA v.12 depending on GMM-DIFF method which is presented by Arellano and Bond (1991) for analyzing dynamic panel data models.
By comment for the estimated elasticity in our model, we obtained the positive sign for the lagged variable of the number of tourists, and GDPPC in this country, and the values are lower than one and with the positive sign (0.493), and (0.533) respectively. However, we have the negative sign for dummy variables 2011, 2012 and 2013, as follows, (0.458), (0.090) (0.411) respectively. The tourism in Egypt is considered to be a non-luxury service by foreigners. For other variables, which represent the relative price, the distance between countries, and a different time zone between Egypt and other countries, the model returned non-statistically significant results. This study can recommend to the decision makers in Egypt to put priority on investment in the tourism sector such as investments in infrastructures, communication, increasing number of rooms, which would further lead to increasing the number of tourists sending countries. Egypt has to invest money in this important sector, especially towards those countries, as they represent a large percentage of the total number of tourist arrivals in Egypt.
